O f approximately $100 billion spent annually on U.S. mental health care, about 70% pays for the labor of mental health professionals (1). Yet we lack valid and reliable workforce data, and academic research rarely focuses on the mental health workforce (2). A workforce crisis currently affects diverse areas-recruitment, retention, training and technical assistance, compensation, career advancement, and geographic distribution (2)-making the need for comprehensive workforce data even more critical.
Various workforce reports can be found in the literature, but none provides a detailed national picture of the mental health professions. Prior studies have described the characteristics, needs, and practice patterns of the national mental health workforce and compared the professions (3; also unpublished documents: "Practitioner Research Network: Summary of Initiative and Findings," Substance Abuse and Mental Health Services Administration [SAMHSA] , Center for Substance Abuse Treatment [CSAT] ; "Practitioner Services Network II Initiative: Summary of Findings," SAMHSA, CSAT, 2003) , discussed how rural workforce needs have been and could be addressed (4), assessed the effects of licensure laws on workforce availability (5), examined cross-sectional data on individual professions (6-9), and conducted within-state, small-area analyses (10, 11) . This study built on this literature by compiling national countylevel data to examine the geographic distribution of providers in six mental health professions and the correlates of county-level provider supply. Our main goal was to present profiles that would be useful for workforce planning at local, state, and national levels. A secondary goal was to provide information about the availability and comprehensiveness of existing workforce data to the research and practice communities. Further information is provided in two companion articles in this issue exploring county-level need for and shortages of mental health professionals in the United States (12, 13) .
Methods

Data sources
Because this study was part of a project involving the designation of shortage in the mental health profession (14) , which is a responsibility of the Health Resources and Services Administration (HRSA), we used HRSA's definition of "mental health professionals": advanced practice psychiatric nurses, licensed professional counselors, marriage and family therapists, psychiatrists, psychologists, and social workers. Although other professionals and nonprofessionals contribute significantly to mental health services, these six groups constitute a majority of mental health professionals, and information about them is critically important for mental health policy and planning. Our goal was to count clinically active providers (specifically, those who are actively engaged in the diagnosis and treatment of mental disorders) rather than the larger population of clinically trained providers (those who have been trained at the master's or doctoral level to perform these functions).
We explored several potential data sources (see below). Their advantages and disadvantages are summarized in a table available as an online supplement to this article at ps.psychiatryonline.org. The typical tradeoff is between coverage (for example, national scope or inclusion of multiple professions) and identification of the correct group of providers. The Bureau of Labor Statistics has employer-reported data on psychiatric nurses, family therapists, psychiatrists, psychologists, and social workers, but these data are limited by aggregation to the state or metropolitan statistical area (MSA) level, lack of information on professional degree, failure to distinguish among professions, and exclusion of self-employed providers.
Census data and the Area Resource File (15) are easily accessible national data sets that contain counts of nurses, psychologists, and social workers. However, they do not cover areas with populations under 50,000, indicate professional degree, or distinguish between clinical and other specialties.
For most professions, state licensing data would yield the best counts of clinically active providers, because licensure is usually required for clinical practice and is not trivial to maintain. However, licensing data are difficult to obtain because they are not centrally collected, are often confidential, and are maintained by state boards, many of which have few resources. Also, licensing data are not standardized, may not include provider specialty, and may include the same individual in multiple professions or states.
Certification and professional association membership data are national in scope but yield undercounts of clinically active providers because membership is voluntary and certification is not required for most professions and states (especially where licensure is required). Also, membership data often do not indicate provider specialty.
Licensing, certification, and especially membership data include some inactive practitioners, who generally cannot be distinguished from clinically active providers. Licensing data may be less affected by this limitation because of renewal and continuing education requirements. Most data sets from any source lack consistent, up-to-date information on practice locations, do not incorporate multiple practice locations, and do not distinguish between home and work addresses.
Data collection
Considering the data source characteristics, we preferred licensing data where available, then membership data, then certification data. Therefore, we combined licensing counts from state boards, certification counts from national credentialing organizations, and membership counts from professional associations, always choosing the most preferred data source available for a given state and profession. These data were difficult to obtain but allowed us to estimate with reasonable accuracy the number of clinically active providers in each profession at the county level. Also, we were able to use some multistate licensing data previously assembled by others.
Even when counts were available at the zip code level, they were aggregated to the county level because a zip code could be associated with either a practice location or a home address, likely making the county-level counts a less error-prone approximation of practice locations. Aggregation also made the counts comparable across professions, because counts of marriage and family therapists were not available below the county level. Furthermore, whereas zip codes were designed for mail delivery, county boundaries are a meaningful basis for mental health service planning, which is often done for counties or county groups. Although zip code areas are often nested within counties, this is not always the case; therefore, a table of approximate zip-tocounty conversions was used.
For nurses we used psychiatric nursing certification data provided in 2003 by the American Nurses Credentialing Center. Zip-level counts were generated and were converted to county-level counts by using the table of approximate zip-to-county associations. Membership data were not used for nursing because the American Nurses Association does not record specialty and the American Psychiatric Nurses Association has data for only a subset of psychiatric nurses.
For licensed professional counselors, the American Counseling Association (ACA) provided licensing information for 38 states. For the other 13 states, certification data from the National Board of Certified Counselors Web site were used. Ziplevel counts were converted to county-level counts.
Similarly, for marriage and family therapists, the American Association of Marriage and Family Therapists provided county-level counts based on licensing data where available (26 states) and on clinical membership otherwise (25 states).
For psychiatrists, data from the American Medical Association's (16) Physician Masterfile in regard to individual general psychiatrists were used. Residents and those not treat-ing patients were excluded, and office (versus home) address was used where available. Zip-level counts were converted to county-level counts.
For psychologists, the American Psychological Association (APA) provided data sufficient to generate ziplevel counts of licensed clinically active members, which were converted to county-level counts.
For social workers, the National Association of Social Workers (NASW) provided zip-level counts of members at the master's level (M.S.W.); these were converted to county-level counts.
The University of North Carolina's Public Health Institutional Review Board determined that this study did not require board approval.
Data management
Data cleaning and validity checks were performed, and the data were scaled to match the best available state-level counts. Data cleaning began with the exclusion of inactive, suspended, and nonclinical providers and the correction of discrepancies between address components. County-level counts from multiple sources were compared where possible (for example, for counselors, National Board for Certified Counselors certification counts versus were Results Figure 1 and Table 2 summarize the county-level distribution of the 353,398 mental health professionals.
[ Figure 1 can be viewed in closer detail as an online supplement to this article at ps.psychiatryonline.org.] Table 2 classifies counties into three groups on the basis of the Rural-Urban Continuum Code. The concentration of providers (per 10,000 population) varied greatly across counties, both within professions and overall. For every profession, the highest concentrations of providers were in metropolitan areas, especially in the Northeast and West, and the lowest concentrations were in rural areas. Rural counties that were not adjacent to metropolitan areas typically had slightly lower concentrations of providers than did other rural counties, based on comparisons of median provider-to-population ratios (Table 2) . We were interested in describing the extent to which providers in different mental health professions were distributed similarly across the country. Table 3 shows correlations among county-level counts. When all counties were included (values above the diagonal), most of the associations were strong. Marriage and family therapists stood out as the exception. Because over half of marriage and family therapists were in California, the correlations were reexamined with California excluded. Here (values below the diagonal in Table 3 ) the marriage and family therapist counts were much more strongly associated with the others.
The correlations between providerto-population ratio and county-level characteristics (Table 4) showed, not surprisingly, that providers in each profession-especially psychiatrists, psychologists, and social workerstended to be concentrated in highpopulation and urban areas. This was true even when taking into account characteristics such as county area (in the case of population density and frontier status) or adjacency to metropolitan areas (in the case of MSA status and rurality).
The clearest regional effect was the concentration of providers in the Northeast, which was strongest among social workers and weak to nonexistent among licensed professional counselors and marriage and family therapists. For each profession there was a weak negative association between provider-to-population ratio and percentage of population in poverty (r=-.06 to -.22 with California included), and there was a moderate positive association between provider-to-population ratio and per capita income (r=.25 to .52 with California included). The correlations for marriage and family therapists (r= -.06 and .28, respectively) and licensed professional counselors (r= -.09 and .25, respectively) were smaller than those for other professions. For marriage and family therapists, excluding California counties had the effect of lowering the correlations between provider-to-population ratio and population (from .18 to .10) and between provider-to-population ratio and per capita income (from .28 to .22), in addition to changing the correlations with regional variables. In general, marriage and family therapists, counselors, and psychiatric nurses appeared to be less concentrated in higher-income urban areas, compared with providers in the other three professions.
Discussion
We identified about 350,000 clinically active mental health providers in six professions. Social workers and licensed professional counselors formed the largest groups; psychiatrists and advanced practice psychiatric nurses constituted the smallest. Marriage and family therapists are unique in that 54% of them are located in California, but otherwise there were fairly strong positive associations among county-level provider counts across the six professions. Providers in all six groups tended to be in urban, high-population, high-income counties; aside from marriage and family therapists they were concentrated in the Northeast. Based on our descriptive results, much of the variation in provider location is probably explained by region, county-level income variables, and variables related to population size and density. The unique distribution of marriage and family therapists is likely largely a result of the concentration of marriage and family therapy graduate programs in California.
However, there are a few notable differences in geographic distribution among the professions. For example, social workers were especially concentrated in the Northeast. Also, psychiatrists, psychologists, and social workers had especially similar distributions across counties and were more heavily concentrated than the other professions in populationdense, metropolitan, higher-income counties. A partial explanation may be that these three professions serve consumers with greater average severity of illness and that areas with higher population density have the resources to provide services to these consumers. Other contributing factors may be the locations of graduate programs for each profession, the unique history of each profession, and the fact that psychiatry, clinical psychology, and clinical social work are relatively older professions. However, the weaker associations for other professions (Tables 3 and 4 ) may also be due in part to the facts that multiple data sources were used for counseling and psychology and older certification data were used to count nurses.
The variation in size among the professions is important. For example, psychiatrists and nurses had the smallest numbers by far, and many members of the psychiatry profession are reaching retirement age (3). Aside from a negligible number of psychologists, only psychiatrists and some nurses can prescribe psychotropic medications. Assuming that prescription medication continues to be a key component of mental health treatment, factors such as these will need to be included in careful workforce planning to maintain or increase the supply of prescribers (for example, by expanding these professions or extending prescriptive authority more widely). Also, each profession's relative size (along with variables such as professional status and income) is likely to affect its level of influence on county, state, and federal policy. This should be considered by policy makers interested in balancing consumer needs with the wants of professional stakeholders.
Limitations
This study has limitations that deserve mention, including several involving study scope. We excluded pastoral counseling, clinical sociology, and psychosocial rehabilitation, which account for over 5,000 providers certified for clinical work (17) (18) (19) . We also excluded providers with lower levels of licensure or certification, primary care practitioners, and peer providers. Ideally each provider population and its unique role and focus (such as prescribing versus psychosocial therapy, an individual versus a systems approach, and adult versus child clientele) would be considered in workforce assessment and planning. Provider supply is considered in the absence of information about need, demand, or typical utilization or about the breadth and quality of services-all important factors in workforce planning. Finally, we have only approximated practice locations and have not accounted for travel across county boundaries. There are also data quality limitations. Licensing data would be preferred, but licensing is not required for all professions, and for the licensed professions we did not have the resources and authorization necessary to obtain data from all states. Therefore we combined eight data sets, each of which probably has different sources of random error and systematic bias. The determination of practice location was subject to error. We did not always have information about clinical specialty or clinically active status; because this information was not available for social workers and their job responsibilities vary widely, this issue affects our counts for that profession especially. We believe that we adjusted our psychology and social work estimates appropriately by using national scaling factors, but at the county level, random error makes our counts for these professions unstable, especially for counties with small populations. This limits the utility of the data for local workforce planning. Finally, our provider counts do not reflect important information related to provider availability, such as service sector (public or private), hours worked per week, and hours per week in direct contact with clients.
The correlations presented here 
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Correlations between number of mental health care providers per 10,000 population and county characteristics a should be interpreted with caution. Some of the variables involved are dichotomous (MSA status, regional variables, and frontier status), and the others have distributions that are skewed or that otherwise deviate from normality. In particular, our measure of rurality is not strictly a ratio-level variable. Also, our analysis did not control for the clustering of counties within states. In a thorough investigation of the relationships between provider count and county characteristics, these issues would need to be addressed, perhaps in part through the use of a nonlinear random-effects model. Nonetheless, Pearson correlations serve the purpose of this study by providing a simple summary that broadly describes the geographic distribution of mental health professionals.
Implications
We compiled, cleaned, and calibrated data from national certification, state licensure, and national professional association membership records in order to develop a comprehensive, current, nationwide county-level profile of the mental health professional workforce. Despite the limitations discussed above, these data yield simple but valuable descriptive information and allowed us to discuss some of the data gaps and issues that need to be addressed in order to facilitate mental health workforce planning. One reasonable inference from our data is that rural, low-income counties have relatively few mental health professionals and therefore are likely candidates for interventions such as the training of local clinicians or the provision of incentives and infrastructure to facilitate clinical practice. Another is that there is important geographic variation in the relative contribution of each mental health profession to the total pool of providers.
(The concentration of marriage and family therapists in California is an extreme example.) Workforce planning and policy analysis should consider the unique combination of professions in each area. It is difficult to tease out the relationships between provider counts and population-related variables. For example, provider-to-population ratios for some professions had a weaker relationship with population density than with MSA status or rurality, even though all three of these population-related variables were correlated. Understanding these complex relationships may require more indepth investigation, such as singlestate analyses of geographic distribution or qualitative analyses of each profession's practice patterns and location preferences.
The limitations of our data highlight important national data needs. National workforce planning efforts would benefit from the central collection of standardized practice information from clinically active providers in all mental health professions, including specific practice information such as location, specialty, service sector, hours worked per week, and hours per week in direct contact with clients. In addition to simplifying the assembly of national small-area data, centralized data collection could provide state boards with more efficient mechanisms and improved reporting, help state and local governments to identify underserved areas, increase the efficiency of state-level workforce planning, and potentially serve as a mechanism for representative surveys of practitioners.
Conclusions
Rural, low-income counties have the fewest mental health professionals per capita, and these counties would be appropriate targets for interventions such as the training of local clinicians or the provision of incentives and infrastructure to facilitate clinical practice. Because there is substantial variation across counties in the proportion of mental health professionals belonging to each profession, workforce planning and policy analysis should consider the unique combination of professions in each area. National workforce planning efforts and state licensing boards would both benefit from the central collection of standardized practice information from clinically active providers in all mental health professions.
